a standard keyboard (Cuddihy, Fisher, Gordon, & Shumaker, 1994; James & Hammersley, 1994; Stinson & Stuckless, 1998; Youdelman & Messerly, 1996) . One of these systems has been called C-Print in recognition of the system's display of print ("C" sounds like "see") and the computer basis of the system. In the past 15 years, the use of these systems to support students has increased steadily (Stinson et al., 1999) .
It is important to evaluate these systems to determine their educational effectiveness and also their limitations. We report here a study of college students' perceptions of C-Print as a support service. This study addressed four factors related to the use of C-Print: (1) the real-time text display, (2) the hard copy printout of the text provided to students after class (C-Print notes), (3) the effectiveness of the C-Print system without other support services, and (4) individual differences in student responses to C-Print. We first provide a description of the C-Print system before discussing these four factors.
Description of C-Print
As with other computer-assisted note-taking systems, C-Print uses standard laptop computers and word processing software. However, C-Print uses additional technology and training, which permits captionists to more fully capture the lecture. Captionists are trained to use phonetics-based abbreviation software that allows for the transformation of an abbreviation into a full word on the computer screen. In addition, captionists learn strategies for listening actively, for eliminating redundancies, for identifying important points, and for condensing and organizing information (Stinson & McKee, 2000) . In comparison to stenography training (usually 2-3 years), C-Print training is relatively short (about 6 weeks). Furthermore, equipment costs for C-Print ($3,500) are less than those for stenographers ($7,000), as is the salary requirement for the captionist (approximately $18 vs. $100 per hour for stenographers) (National Court Reporters Foundation, 1995; Stinson et al., 1999) .
The captionist, using a computerized abbreviation system, types the words of the teacher and students as they are being spoken. The system provides a real-time display that the student can read on a laptop computer 286 Journal of Deaf Studies and Deaf Education 6:4 Fall 2001 or television monitor. The text display for the message appears approximately 3 seconds after the words are spoken and remains on the screen for approximately 1 minute. This provides students far more time to consider these words than if they were using an interpreter or lipreading a speaker. In addition, the text files are saved and may be edited after class. These edited notes can be used by students, tutors, and instructors after class by reading them on a monitor or from a printed copy. The system cannot provide word-for-word transcription because it cannot keep up with the speed of speech (approximately 150 words per minute). However, the system does provide for capturing almost all of the meaning of the lecture (Stinson, McKee, & Elliot, 2000) . Although the stenographer's notes are verbatim and more detailed, C-Print notes contain the important information in a more condensed format. Consequently, C-Print reduces the number of pages of notes. Students seem to find these C-Print notes easy to study because they feel that the notes contain detailed information about class proceedings and course content (Elliot, Foster, Stinson, & Colwell, 1998) .
Real-Time Text Display
The amount of classroom discourse that the C-Print system captures was investigated in an analysis that compared six transcripts produced by a C-Print captionist with verbatim transcripts of teachers' lectures. This comparison found that the mean percentage of idea units captured by the C-Print captionist was 65% and that the mean percentage of important idea units (as rated by three judges) captured by C-Print was 83% (Stinson & McKee, 2000) . These findings can be contrasted to those for a stenographic system. Real-time stenographic systems capture virtually every word spoken by the teacher (Stinson et al., 1988) .
These findings raise the question of the extent to which students would regard the information provided by C-Print in the classroom as easy to understand and comprehensive. A previous investigation by Stinson et al. (1988) evaluated the use of a steno-based support service in the classroom. Questionnaires were administered to 121 deaf and hard-of-hearing students at the National Technical Institute for the Deaf (NTID) served by the steno-based service. Students reported notes provided by paid student note takers. The second question for this study was how students perceive the printout produced with the C-Print system.
C-Print Without Other Support Services
Although a speech-to-text system is most economical when it is the only support service in a given course, it may be used in addition to other support services, such as interpreting. The Stinson et al. (1988) study included a question about preference among various support services including interpreting, steno system display on TV, note taking, steno system printout, and tutoring. Results indicated that students had a favorable opinion of the steno system relative to other support services. Overall, 62% of the students selected either the real-time display or the printout of the text as their most preferred support service, whereas 36% selected either note taking or interpreting as the single most preferred system. The frequent choices of these two services provided by the steno system suggested that the system could sometimes be used without the support of an interpreter or note taker. Students were not, however, asked directly whether they perceived that system as an appropriate support service if they used it without other support services. The third question of this study was whether students perceived this practice as appropriate.
Individual Differences in Perceptions of C-Print
Given the variations in communication preferences and learning styles of deaf and hard-of-hearing students, they likely will also offer differing favorable or unfavorable responses to specific support services, including C-Print (Kluwin & Stinson, 1993; Lang, Stinson, Kavanaugh, Liu, & Basile, 1998) . For example, because C-Print provides printed English, students who are relatively proficient readers may respond more favorably than those who are less proficient. Stinson et al. (1988) considered communication preference and educational background of students who used a steno system and their preferences for interpreting, steno system display, note taking, steno system notes, and tutoring support services. The authors reported individual differences in preferences for various support College Students' Perceptions of C-Print 287 that they understood significantly more lecture information with the steno system than with the interpreter. The first question of this study was whether students would respond favorably to the real-time text display of information provided by C-Print.
Hard Copy Printout of C-Print Text as Notes
A major concern of deaf and hard-of-hearing college students is that they have high quality notes for study after class. If the student relies on interpreting services, lipreading the teacher, or a real-time text display, it is often difficult to simultaneously focus on this information and on taking good notes (Hastings et al., 1997) . In view of this difficulty, educators, such as Saur (1992) , have stated that note taking, when a designated person in the class takes notes, is an essential support for most deaf and hard-of-hearing college students. These notes provide a permanent record that the student can review after class in order to remember the relevant information (Saur, 1992) . Note taking is the most frequently used support service for deaf and hard-of-hearing students (Lewis, Farris, & Greene, 1994) .
Despite the popularity of note taking, Hastings et al. (1997) and Saur (1992) describe several limitations, including variations in the quality of notes. For example, notes from student volunteers may exclude important information because the student taking notes already knows the information or does not value its importance. Paid note takers may produce better notes. However, all handwritten notes have limitations. They may be messy or disorganized and must include considerable summarization, because note takers cannot write nearly as rapidly as professors can talk.
Text produced by a real-time transcription system in class and distributed to students as a computer text file or as a printout are essentially a verbatim copy of what was said in class. This printout is likely to be considerably more detailed than handwritten notes when a computer-assisted note-taking system, such as C-Print, is used. Previous research on real-time transcription systems suggests that students prefer notes generated by real-time systems rather than handwritten notes. For example, Stinson et al. (1988) found that students perceived the printout produced by the real-time graphic display steno system as more helpful than services. Students who came from mainstream high school programs and who were relatively proficient in reading, writing, and speech-reading tended to prefer the steno system. On the other hand, students who came from residential or day schools for the deaf, who were relatively proficient in manual reception, but who were less proficient in auditory discrimination, speechreading, and speech production, were likely to prefer an interpreter.
These results suggest that individual differences in student characteristics would also relate to students' favorable ratings of C-Print. The fourth question of this study was whether student characteristics were related to the ratings of C-Print.
Method
To examine college students' perceptions of the CPrint service, we employed a multimethod research strategy, an approach that has been gaining acceptance in educational research (Garrison, 1986; Howe, 1988) . Use of multimethod design enables researchers to develop a deeper understanding than the use of only one methodology (Eisenhart & Borko, 1993; Howe, 1988; Howe & Eisenhart, 1990; Lagemann & Shulman, 1999) . To this end, this study collected questionnaire and qualitative interview data and also used information on background and communication characteristics from NTID student records.
Participants
The participants for the questionnaire component of the study were 36 deaf or hard-of-hearing college students (17 women, 19 men). They received the C-Print support service in one of their mainstream courses at the Rochester Institute of Technology between spring quarter 1994 and fall quarter 1996. Students received the C-Print service for all class sessions in the 10-week term. All students who received the services were asked to complete questionnaires and participate in interviews. Virtually all the students who answered the questionnaire had attended mainstream high school programs (32) as opposed to separate day or residential secondary schools (4). The mean pure-tone average for the better ear was 95.12 (SD ϭ 14.32). The students' 288 Journal of Deaf Studies and Deaf Education 6:4 Fall 2001 overall grade point average was 2.85 (SD ϭ .57) on a 4-point scale. All students who apply to NTID or receive support through NTID are asked to complete the Language Background Questionnaire (LBQ) developed at NTID and containing items related to self-perceived skill levels in several modalities (Metz, Caccamise, & Gustafson, 1997) . The mean score on the LBQ item providing a self-rating of sign proficiency was 2.83 (SD ϭ 1.11), where 1 ϭ poor skills and 4 ϭ high-level skills, indicating relatively good sign proficiency. Twenty-two students participated in the in-depth interview component of the study. All of these students, except one, also responded to the questionnaire described above.
Courses
Eight students served by C-Print were in business courses; 28 in liberal arts courses. Examples of courses covered by C-Print included "Foundations of Sociology" and "Social Psychology" in the College of Liberal Arts and "Financial Accounting" in the College of Business. The courses were taught by 4 different faculty members in the College of Business and 12 different faculty members in the College of Liberal Arts.
Twenty-seven of the students were in courses identified by the C-Print captionist as primarily lectureoriented, five in discussion-oriented courses, and four in a course that had approximately equal amounts of lecture and discussion. All students had trained note takers and tutors in their courses, and all but two students had interpreting services as well as C-Print. These two students agreed to use C-Print instead of an interpreter.
Materials and Procedures
The materials and procedures for collecting the three sets of data include the following.
Questionnaire. The questionnaire included items relating to (1) the use and understanding of the real-time display, (2) the use and assistance provided by the CPrint hard copy notes, and (3) the use of C-Print as the only support service. These questionnaire items are presented in Appendix 1. All items except for one were Test is now called the TerraNova CAT and is distributed by CTB McGraw-Hill (2000) . The Michigan Test of English Proficiency is a retired component of the Michigan English Proficiency Battery distributed by the English Language Institute at the University of Michigan (2000) . The last three tests listed above were developed at NTID and are used for student advising and course placement in communication courses (see Crandall, 1978; Johnson, 1976; Subtelny, 1982) . For the two speech-reading tests, students viewed a videotape of a person saying sentences (with and without sound) and then wrote out the sentences. For the simultaneous communication reception test, students viewed a videotape of a person signing and saying sentences and were then required to write out the sentences. More detailed descriptions of the tests, the scoring, and examples of test items can be found in Johnson (1976) , Crandall (1978) , and Subtelny (1982) .
Analysis
Questionnaire. Data were summarized using descriptive statistics (e.g., frequency distributions) and standard inferential statistics (chi-square, paired t tests).
Interviews. Verbatim transcribed interviews were analyzed using content analysis techniques described by Bogdan and Biklen (1992) . The transcripts were coded into three categories: (1) use and understanding of the C-Print real-time display, (2) use and assistance provided by the C-Print hard copy notes, and (3) appropriateness of C-Print as the only support service.
C-Print index and student records.
To examine the relationship between perceptions of C-Print and communication characteristics of individual students, we created an index of the extent to which students responded favorably to C-Print. Scores were combined for three questions: (1) "How helpful is C-Print without the notetaker?" (range of scores: 2-4), (2) "What percentage of the lecture was understood with CPrint?" (range: 50-100), and, (3) "How much did CPrint notes help with the course?" (range: 2-4). To give responses to these questions equal weight in the index, we applied a z-score transformation to individual students' responses to each question. We then created a College Students' Perceptions of C-Print 289 fixed-alternative questions. Questionnaires were distributed by the C-Print captionist during a class session near the end of the term. Students completed the questionnaire independently, returned it to an office at NTID, and received $3 for their time.
Interviews. The purpose of the in-depth interview was to extend our understanding of how students perceived the effectiveness of the C-Print system and how they used it to aid learning in the mainstream classroom. Some of the information solicited during the interviews addressed the same issues as the questions included in the questionnaire (see Appendix 2) . However, the interviews were open-ended and participants were encouraged to pursue their own line of reasoning. This resulted in elaboration that was not possible within the constraints of our questionnaire. The interviews lasted 30 minutes to 1 hour. Students received $10 for their participation. Interviews were conducted by two members of the research team who were proficient in sign communication (Everhart, Stinson) . The students' communication skills varied. Most of the students used sign communication with or without speech, and the interviewer used sign communication and speech. A voice interpreter repeated the interviewer's and respondent's sign and voice communication into an audiotape recorder. A few students preferred to use spoken English. If these students had intelligible speech, their responses were spoken directly into the tape recorder. If their speech was judged unintelligble, the interpreter voiced the responses. Interviews were later transcribed verbatim for analysis.
Student records. Students gave the researchers permission to access their records, which are maintained in a database at NTID. Data from five tests of communication proficiency were used for this study: (1) .00, SD ϭ 14.28). The first two tests are standardized achievement tests. The California Achievement C-Print "index" for each student by adding together the three z-scores for that student. This index was correlated with scores on the five communication skills tests described above.
Results
The results for both the questionnaire study and the interview study will be summarized together where appropriate. Not all students answered all questions on the questionnaire, and due to the nature of the openended interview, not all students interviewed answered the same questions during the interview. The results are organized according to the study's four main topics: (1) use and understanding of the C-Print real-time text display, (2) use and assistance provided by the C-Print hard copy notes, (3) appropriateness of C-Print as a stand-alone support service, and (4) relations between perceptions of C-Print and student communication characteristics.
C-Print Real-Time Display
Students were asked how much of the lecture they understood from watching the C-Print display. Students felt that C-Print made it easy to understand the teacher. Sixteen out of 25 questionnaire respondents stated that they understood between 90% and 100% of the lecture with C-Print. A majority of the interviewed students indicated that they understood almost all the lecture. According to interview responses, students felt that C-Print facilitated comprehension of the classroom discourse. For some students, C-Print significantly improved their comprehension of classroom dialogues. One student described his experience this way:
Well, I would say that it helps a lot. And it surprised me because I never realized how much information was provided in class. Before I always thought that the teacher did not provide enough information and it was boring, but when I was using the C-Print it seemed more interesting. It makes me feel like I have been missing something in the past. Like I missed the last few years.
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When producing text in real-time in the classroom, the C-Print captionist condenses what is being said. In view of this, students were questioned specifically about whether the C-Print text contained an acceptable amount of information and captured the important points in the lecture. Most students agreed that CPrint fulfilled this function. All 31 students who answered the questionnaire item pertaining to this issue agreed that the C-Print text produced by the captionist included the important points of the lecture ( 2 [1] ϭ 31, p Ͻ .001).
Students were also interviewed about the extent to which the captionist captured all the information, and the interviewer specifically pointed out that sometimes the C-Print captionist needed to summarize in order to capture the information. A few students were surprised to learn this given the quantity of text displayed. Some students felt that the information was so complete that it had a verbatim-like quality. One student commented: (for a course served by C-Print alone) "I would understand everything that is going on in that classroom at 100% because everything would be recorded." Another student responded Yes, I accept that it is summarized. I can hardly tell if it is summarized. It looks like she is just typing every single word that the teacher is saying. I can hardly tell that she is summarizing. When I look at the interpreter, I can tell that they are summarizing. So I can see the difference.
Some students did, however, indicate an awareness that some information was missing. In particular, several students noted that the segments of the text display that contained other students' comments could sometimes have been more complete. Students recognized that professors sometimes spoke too quickly for their comments to be typed verbatim. In addition, it was mentioned that C-Print was not capturing graphs, formulae, or other visual information. Students commented that there were times when verbatim transcription was preferable. For example, one student expressed a desire to have verbatim transcription of other students' comments or important messages from the professor: Student: And most important things that the teacher says that it is important to know this word or sensponses revealed that students assigned significantly higher ratings for percentage of the lecture understood with C-Print than with interpreting (paired t test, t ϭ Ϫ2.43, p Ͻ .025). The mean percentage of lecture information understood with C-Print was 84.8 (SD ϭ 16.5); for interpreting, it was 69.9 (SD ϭ 28.4). Examination of the interview data indicated that a few students felt both services were comparable. Many more students stated that they felt they understood more with C-Print. However, reasons for better comprehension of the lecture with C-Print varied by student. First, some students had limited proficiency in American Sign Language (ASL), and, thus, the interpreters were difficult to understand. Second, the interpreters' skills varied and sometimes the interpreters missed information. Third, several students commented that they felt interpreters sometimes omitted information because they condensed the message in translating it to ASL. Fourth, several students thought C-Print included more of the actual vocabulary used by the professor and that this was beneficial for test preparation and learning the course material. In regard to the issue of the extent to which C-Print and interpreters modify what the teacher says, one student commented:
When I watch the interpreter and the teacher, I know that the interpreter is changing what the teacher is saying a lot, and I don't like that because I feel I am losing a lot. Most of the time I will ignore the interpreter and pay attention to the teacher. Some interpreters I have had a few times, and I know if they are good or not. So it depends on the interpreter.
Fifth, some students stated that they perceived the information provided by C-Print as simply more complete than that provided by an interpreter. As one student said, "I am a fifth year student. I have experienced many interpreters, and I know that I missed a lot of information. I have seen them do it. And I know that on the C-Print that all the information is there."
On the other hand, students indicated during the interviews that they recognized the limitations of having the C-Print real-time display in class, as opposed to an interpreter. Some students favored the message provided by the interpreter and thought they learned College Students' Perceptions of C-Print 291 tence then the person really needs to type that down, it really needs to show up on the screen those important words. Interviewer: So if the professor says, "This is important to know" you want that exact sentence typed in? Because you want to know that the professor said it was important, right? Student: If the professor says something important you really want to know that, you really want to have those exact words on there or for an announcement like it is time for a test time, for final exams, you want that specific information is really important. I don't want to show up at the wrong place at the wrong time or something like that. That would be upsetting. In regard to students' participation in class, we were interested in knowing whether students could tell, from the C-Print display, when the professor was asking a question of the entire class or a specific person. The majority of students who were interviewed said they could tell. Several commented that a question mark appeared in the text display. Others commented that they noticed a dialogue occurring between teacher and student in the display. One student, however, commented that she was not able to detect a question posed to the class by watching the display because C-Print does not use intonation to distinguish statements from questions. Other students did not pick up on questions because of the lag time associated with the real-time display. As mentioned previously, in those cases, students may have realized that a question was asked, but by the time they read the display, the time for answering the question had passed.
We also asked students how they would feel using C-Print to relay their questions to the teacher or comments to the group. For example, interviewers suggested to students that they might type a question that the C-Print captionist could voice for them, or the comments might be displayed for all to read on a TV monitor. Several students thought this strategy would work, but others were less certain, as this approach would be quite different from the current practice of having an interpreter voice their signed message.
Students were asked to consider their comprehension of class lectures with C-Print, as compared with an interpreter. The analysis of the questionnaire remore by watching the interpreter because the interpreter captured more of the classroom activity than did C-Print. One student described her feelings this way:
I would like to add that why I only looked at the in classroom thing for only five minutes, because the interpreter has expression and I have a better sense of what is happening in class. From the C-Print it is just kind of blank. There is nothing there. People are laughing and I don't know it, people are moving, things are happening in class and I can't realize it. And so I only watched the in class thing, the display, for five minutes.
Interpreters add a more personal touch. With an interpreter, the students watch an individual conveying the message, rather than reading text. Also, for a student without intelligible speech, participation in class may be more difficult when only the C-Print service is provided. As one student commented,
The only problem I would see is if I don't have an interpreter-what if the student has a question? How would they ask? Or maybe the student could type the question and it appears on the screen . . . and the teacher can see the screen, and then they know what the question is.
During the interviews, students were asked to consider in which class settings C-Print was most helpful and in which settings an interpreter would be most helpful. Several students felt that C-Print would be most helpful in lecture-only classes. Some students appreciated C-Print in their discussion-based classes as well, because the C-Print notes provided a transcript of the discussion. Other students supported the idea of an interpreter for discussion-based classes. Clearly, there is no one solution to this dilemma.
As evidenced here, for certain students and in certain circumstances, one service may be more useful than another. Students expressed the opinion that CPrint and interpreting services are complementary. For example, currently, interpreters seem to better capture group discussion, whereas C-Print notes seem to better help students remember that discussion later.
C-Print Notes
An important component of the C-Print system is the hard copy printout of the C-Print text, called the C-
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Print notes, that is distributed to students after class. The students in the study were asked for their perceptions (1) regarding the C-Print notes relative to the handwritten notes of student note takers, (2) their use of the C-Print notes, and (3) the advantages or disadvantages of the C-Print notes.
On the questionnaire, students rated how helpful they found the C-Print notes. Due to the small number of subjects, the four rating categories were collapsed into three for analysis purposes: "helps little or none," "helps enough," and "helps very much." Almost all students (33 out of 36) rated the C-Print notes as helping enough or very much ( 2 [2] ϭ 15.17, p Ͻ .01). Twenty-four out of 34 students responded that they used the C-Print notes more than the notes from the note taker. This difference in frequency was statistically significant ( 2 [1] ϭ 5.76, p Ͻ .02). Students were hard-pressed to identify disadvantages of the C-Print notes. The few students who did criticize the notes were concerned with the length of the transcript and the amount of time needed to read the notes, the quantity of paper used for printing notes, and the lack of illustrations or other graphic information.
In the interviews, students were asked about how often they would read a set of C-Print notes. Some students did not integrate reading C-Print notes into their regular study routines. As one student remarked, "It is going to take time for us to fully adapt to C-Print." Other students made the transition to C-Print notes more easily and read the notes regularly. They reviewed the notes between 1 and 3 times for each class session.
We also asked students about specific ways that they used the C-Print notes. For the 36 students who responded to the questionnaire, 29 reported skimming the notes. Sixteen of these students reported noting unfamiliar vocabulary and ideas, and 10 reported using the notes to create their own outline. Fourteen students reported "other" uses of the notes, such as reading.
Similarly, in the interviews, students reported using the C-Print notes for study in a variety of ways: (1) skimming the text, (2) reading and rereading the text, (3) noting special vocabulary, and (4) making an additional set of personal notes. One student reported using the following strategies in studying notes:
I just read them to see if I know the information. And I know that, know that, fine, no problem. And During the interviews, students were presented two hypothetical scenarios. Students were asked to think about the acceptability of using C-Print in the classroom without an interpreter, but with a note taker, or on a "stand-alone" basis, without either an interpreter or note taker. Many students felt comfortable with the thought of no interpreter. About half of the students also felt comfortable about using C-Print without a note taker, as well as without an interpreter. Several students expressed confidence that they would understand everything if they had to rely exclusively on C-Print.
Some students indicated that they could get along with only the C-Print service because it provides complete information regarding what was discussed in class, as the following quotation reveals:
You said one situation is you have a note taker and you have an interpreter. The other situation is that you have C-Print only, right. I would prefer the CPrint only. Yes, I would get all the information, and with an interpreter I may miss some information, and the note taker may miss some information or may only do summaries. With C-Print I am getting everything, and I can see it on the TV screen or on the laptop, and I can summarize it myself if I want to.
In contrast, a few students felt that C-Print alone was not a viable option. One student said that if he were confronted with the prospect of C-Print as a stand-alone service, he would drop the course. One concern that students raised was how they would ask questions without the aid of an interpreter.
Relationship Between Perceptions of C-Print and Communication Characteristics
This study also examined the relationship between perceptions of C-Print and communication characteristics of individual students. To examine this relationship, we correlated the index of extent that students perceived C-Print favorably with scores on five communication skills tests and three background measures (see Method section for descriptions). Table 1 presents the intercorrelations between these eight measures and the index of favorableness toward C-Print.
Relatively favorable responses to C-Print were as- These results suggest that students' study techniques might be best characterized on a continuum from passive to active approaches, based on the degree to which they manipulated the notes to fit their needs. The more passive approaches for using the C-Print notes involved only reading them. For example, several students looked at the notes only on occasion and just skimmed the notes. Many students said that they read them more thoroughly. Still other students compared C-Print notes with note taker's notes, the textbook, or their recollections of class lecture and discussion. CPrint notes were also used as an additional reference to prepare for tests and class projects.
The more active approaches for using the C-Print notes went beyond a rereading of the notes. These approaches involved reorganization of the material, identification of key points, or the writing of one's own thoughts. For example, many students said that they would read over their C-Print notes and write additional notes or questions for the professor on the margins. Several other students used the C-Print notes as the basis for writing their own notes or outline for the course.
C-Print Without Other Support Services
We asked students for their opinions regarding the use of C-Print without other support services. Students rated how helpful they thought the C-Print system would be in a hypothetical classroom situation without an interpreter or note taker present. Due to the small number of subjects, the four rating categories were collapsed into two: "help little or none" and "help enough or very much." A higher number of students (24) rated the C-Print system as helping enough or very much, as compared to the number of students (2) Table 1 , the C-Print index did not correlate significantly with the other communication skill tests or background measures. Thus, preference for C-Print appears to be associated with being skilled in English and skilled in receiving spoken (e.g., English) communication.
Discussion
The results of this study indicate that many of the deaf and hard-of-hearing college students responded favorably to the form of information delivery provided by the C-Print speech-to-text transcription system. Students perceived the system as providing complete information that captured all, or almost all, the important points and details communicated in a college classroom. They also indicated that the C-Print realtime display enabled them to achieve a high level of comprehension of lecture material. Despite this level of comprehension, students did criticize certain aspects of the C-Print display-namely, lag time, captionist's difficulty in capturing other students' comments, and C-Print's inability to capture visual material, such as illustrations or mathematical formulae. One factor in the favorable response to C-Print may be the permanence of the information on the display and in the printout. For the real-time display on the laptop that is presented during class, each row of words remainsonthescreenforapproximatelyaminute.Thisprovides students far more time to consider these words than if they were using an interpreter or lipreading a speaker. After class, students can further review the material in exactly the same wording and in much greater detail than notes from a note taker.
In general, students responded favorably to the CPrint notes. Many commented on the clarity and detail of the notes. Students recognized the benefits of the notes to themselves and to others in class. C-Print notes appear to be a versatile study tool. Students read, highlighted, and wrote on these notes. C-Print notes helped students to recall class proceedings, and students used them to study for tests and to write papers. Only a few students criticized the notes for their length and lack of graphic information.
Students generally thought that C-Print enhanced their educational experience. Some students felt that they were more confident about learning and that they could perform better when the C-Print service was provided.
The results of this study are similar to those of a study conducted during the 1980s at NTID with a steno system (Stinson et al., 1988) . In the previous study and this one, deaf students assigned higher ratings of understanding to the transcription system (CPrint or steno) than to interpreting. In addition, for both studies, more students responded favorably to the hard copy text than to notes from a note taker. Why might students find the printout more helpful? Comments during interviews for this study, as well as anecdotal remarks during the previous study, suggest that the detail of the printout permits clarification of what was not understood during the lecture. Furthermore, although the content of notes varies among note takers, the C-Print printout is as near the original message as possible and preserves its meaning. The results from this study suggest that students rated C-Print about as favorably as students had rated the steno system in the served by C-Print completed questionnaires or interviews. It is possible that students who participated in the study had more favorable attitudes about the system than those who did not participate. Also, the questionnaire sample was small.
Research to develop a more comprehensive understanding of the benefits and limitations of educational technologies, such as C-Print, must use a variety of methodologies and must evaluate the technology with various groups and in different settings. This study used quantitative and qualitative methodologies. Other studies are needed to obtain additional objective data. These include investigation of the effect of C-Print on memory for lectures and of the system's influence on educational achievement. Such studies are currently under way.
This study contributes to the accumulating evidence that indicates that a speech-to-text transcription system, such as C-Print, is an effective way of increasing accessibility to information in the mainstream classroom for deaf and hard-of-hearing students. Evidence also supports the perspective that it is desirable to match support services to the needs and preferences of individual students, given considerations of cost and availability. In making recommendations regarding support services to deaf or hard-of-hearing students, support service professionals can use information such as the finding that proficiency in English appears to be a good predictor of the perceived benefit obtained from C-Print. This does not imply that a student's predicament and preference should not be taken into account. However, it does imply that a student's preference is not the only factor that should be considered in selecting an appropriate support service. Received November 7, 2000; revision received February 9, 2001; accepted February 16, 2001 College Students' Perceptions of C-Print 295 previous study. C-Print, however, is generally the more cost-effective of the two systems. Due to the shorter training time of C-Print, approximately 6 weeks, many persons can be trained and placed in classrooms as support professionals at a reasonable cost. Equipment costs are also low.
Educational programs are frequently interested in using C-Print as the only support service because this approach is less costly than including it as an additional service along with others. Student responses indicated that use of C-Print as the only service would probably be acceptable to some students, but that it would not be to others.
Results pertaining to individual differences in questionnaire responses were consistent with the interview data. These results indicated that not all students reacted more favorably to C-Print than to interpreting or note taking. This pattern of relationships between communication background and preferences and response to C-Print was consistent with the previous research with a steno system (Stinson et al., 1988) . For both the previous study and this study, students who were relatively proficient in reading and writing English, and in speechreading, responded more favorably to the speech-to-text system. The generally favorable response to C-Print came from a population of deaf and hard-of-hearing students with unusually high reading proficiency; less proficient readers may prefer an interpreter. A study under way with high school students, who are less proficient readers than those in this study, is addressing this question.
One limitation of this study is that C-Print was used only in certain types of classes, primarily lectureoriented courses in business or liberal arts. For certain instructional situations, such as laboratories, the system may be inappropriate (Haydu & Patterson, 1990) . In addition, a little more than half of the students
